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Soaeon and r a l n f r l l  
Tra inee w o e r i r n e n t s / t r ~ r l r ,  
demonatrat r ons 
Spcclal t r a l n l n o  proarrms 
Semi narm 
l ~ b r a r v .  boob s c ~ o o l ~  k films^ 
S t a f f  l i s t  
Dririna the 1904 r r l n v 8 e r m m .  thwemnco 41 in -8wvtce 
trarnees from 25 countr1.r.r Benin. Botmurrrnr, f t h i o0 l a .  F i j i ,  
Oarrbia. mans. Hrlawr. Mal i .  R e ~ i c o ,  Niaer. N l a w i r .  Pakistan, 
Ph r l i ~p inem.  Swnmal. Q r f  Lrnkr.  Sudan, Trnranir,  Tchad, 
Thrxland. Uaandr. Burkinr f8a80 and Zambia. 4nd +ar the f i r s t  
t r r m ,  4rom Rtrrundr. Cap@ Vmrde, rnd Svrra. 7-tv - on@ t r r l n m m  
arr r  vod aid-Harch f  w i n tmmiv8  En01 l r h  i n a t r u c t i m  r t  the 
O.mania Urrivum1 t v r  Hvduabad. 41 1 the trainees a t r r t ed  tho 
r w u l r r  rn-svrvice t r a i n l nq  o r w f r m  on ? I  Mav. 
b prwtrain ina wvaluat im was conducted t o  i d m t i f v  tho 
leve ls  of the ind iv idual  undmrrtrndino ni t h  r e f n m c e  t o  the 
r t r t c d  obtect ives i n  t he i r  t r r r n i n p  prooomalm. Basic s k i l l s  wore 
devel oped i n  land wrmurem+nt, c a l i b r r t l m  of a n d ,  
rdent i f rca t ron  of fof t i l i r r r  and other chomicrlm, o e f ~ i n r t i o n  
teats, and s o i l  samplino bv cmduct ino f i e l d  p r r c t l c r l r  rnd 
l rbo r r to rv  e~erc i s8s .  Overviwm of the 1CRISCIT'B reaerrch 
proorams rn  farming svstmm, economics. bnd crop irngrovmont +# 
rorohum. oear l m i  l l w t  . aroundnut. and p i  ownper w r m  rrrhnqed, 
Lectures on research t ~ c h n l ~ u * ~ .  enoerlmental demi~ns, l rvout  of 
d e ~ n r t r a t t o n r  and t r r r l r  wera orvmn I n  the f r r r t  4 weekm. 
Drsct.1r81onr and f i e l d  visits on crop oroduction i n  the 8emi-arid 
t roo ics  (SAT)  w i th  rpmcial rwferrnco t o  r a i n f a l l  bv rooions war0 
orornired. O l v m  t h i s  backoround Information. each pu8on 
selected and dwveioomd olanr fo r  exoer iwnts .  t r i a l s  or 
demonrtrrtlonm which thev would conduct durrna the ra lnv  sermon. 
Thlrtv-two e x p e r ~ w n t r  I n  sorohum, 19 In 0e r r l  m i l l a t ,  10 I n  
oroundnut., 2 i n  pla8anoea. 1 I n  mri:., and 19 i n  intercropptnq 
Here established ( t o t a l  91). In addi t ion.  1 0  rrorahum rnd 9 pearl  
m i l l e t  r n t w n r t i o n a l  v i e l d  t r i a l r .  and 12 dmons t r r t tw r r  w n m  
devmlagmd. Thm trainees conducted 18 enperinrrrntn with the 
research proorrns t o  which thev wrro arrioned. 
A t o t a l  04 140 mxperrrents. t r i a l * .  and drmonrtrat lonr m a  
conducted bv  the t r a i n w r  t o  evaluate v r r t  e t r l  d i i f w e n c e ~ .  
f r r t l l i z e r  r r t e s ,  p lant  donr i t les .  wed  control  methods and 
com4inrtions 04 above factors  rfrbl. 1 j .  
Abstracts o+ 4 1. d enparinents and rummarios of obmarvations 
are appmded r n Sect i on I 1. 
The t r r i n w s  were div ided I n t o  3 ruboroupmr 
1. C r o ~  I n g r o v ~ l o n t  26 
2. Crop Production 13 
3. Frrntna SVC~MIU 22 
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Thrr tat81 r r i n 4 r l l  r.cwiwd 4rm J w  to  Ikotnbu war SWm 
emparod t o  the norfir1 04 624 am. 
the am- u t  i n  e u t v  t h i r  v l r u  ~ 4 t h  7@ m r r r n 4 a l l  
ruaivad 4 r 0 6  i 2  t o  15 June. Ikahun wra planted 8ar lv  dwina 
tha 2nd w m k  04 June. Lrat v . r  91antino war damr i n  the 4th r m k  
04 Juna. 
Thrr w a r  a t  plantino rwqhum draoaht condt t imr  
prevrriad 4w 3 amok@ t n  June-Julv, I w n k r  In lkraurt-mt-u 
(10 Auoult t o  10 S8ptnb.r) rnd nmrrlv 3 m n k 9  tn 5eptm.r-  
&tobar (21 8mptmrb.r t o  9 Octaber),  The r r i n f r l l  6@4iclt UJS 19% 
rn J u l v ,  52% I n  thoust. 65% i n  Saptecnbn, and tho o v e r a l l  def tcr t  
for  the wrrm (15 June t o  13 Octaberr nrr ?7X. 
Table 3. R ~ i n f r l l  r e c w d  1-0-84 r m n l .  
13-30 June 
Jul v 
(kour t 
8apt.b.r 
Octobn 
* uo t o  1 1  October 
Swclhurr war planted on 13 m d  14th Junr ~ r \  BL2A and M I A  
(Vm' t i80 l r ) .  F 8 r t i l i r . r  wrr r o p l w d  i n m e w  tw doreg r r  
r.quir.d bv thm a ~ ~ u i ( ~ l l t 8 .  
Pearl millet. arwndnot, praamper,  rnd rntercroppino 
mpuicwntr  emre planted i n  RCW13 and RCW 14 A and 0 ( A l f i r o l r )  
fr# 5 t o  8 Julv r f t w  r u e i v i n g  r r a i n f a l l  o4 21 MI i n  the flrrt 
w k  of Julv. Broundnut war planted em 9 Julv an RM19E. 
Ikouqht c m d i t i m r  i n  (Ilwwat and Sapteabar o r 0 m t . d  root rot 
i n  wwndnut  m d  a l s o  r d v u w l v  r#futmd the pm@trrtlm of oy la  
into tho . a i l .  ' h a  crop r u o w e d  t o  s m  extent r4tu t h e  r a i n s  
i n  the 2nd m n k  0-4 October. 
$;haat(lv incidence on 8acohua warn law. 
un 
WI, contrnuod t o  r p ~ l v  [H-P-K) 60-47-0 4w awqhurr and ararl  
nr 1 la* and 10-17-0 +or groundnut and D$gnW\P.rr r a  rrc~arlae t o  
tt1on.r Swvatlr r ~ c a  not crronr4rcrrrt. 
Aool icat ian of Drwaz ine  a t  1.0 kg  &.$ /ha  i n  8L2A (rorohum), 
RCWIJP l p e r r l  m 1 .  w d  a l rchlor  a t  4 .2  kg/h& i n  RCU146 
t~7owndhut hm1o.d r n c o n t r a l l ~ n o  wmdr t o  r large ewtant. W 
o r o d h  w r r  t o n t r a i l e d  b v  hand mndina twice I n  ¶ntercropgina 
e~ per 4 men t a . 
b 
AOhldr and m\t,himnr were natrced on marohurn i n  Julv-Auourt. 
Rooor and thiodan w. rmu8wdtocon t ro l  tho p r r t r .  I n  p e r r l  
mrllet. dwsol latrna c @ t w o l l l @ r r  (mvthlmnr) -fa con t ro l l ed  b v  
~ l r e  of corbrrbll and thladan. Lea4 minwm and rph id r  on aroundnut 
w e r e  contra1 l a d  ~ . I ~ C S ~ O  rooor and th iodrn.  He1 l a th r  a m piaeonger 
war 1 1 ~ 0  cont ro l  l e d  bb th iadrn.  e r r d  drmrom wra moderrt. t o  
s ~ ~ e r e  n ramc ~ l o t s .  T h w e  w r r  .om@ 1 odarna a4 berr  l m l  1 1  at  due 
t o  h e ~ v b  w;nds and r a i n s  dur r na Auauat. 
Harvwrt 04 oaarl  mr  1 l m t  and sorohum commenced i n  the l r r t  
weal oC Sep*tember and l l r r t  weml 04 October, L r t o  8orQhurn 
dimrittrma were hrrvartwd In 2nd r n d  Zrd wek of Octobar, 
Gracrndni~t was har,~eated i n  t h o  2nd w e w l  of  Navwmbwr 48 the 74 mm 
r a l n c ~ l 1  i n  the ?nd weel of October hclpmd tho l a te r  4ormcrd pads 
? a  m a t u r e .  
Data ware collectmd far a number 0 4  rharactwrs I n  r e i r t r o n  
to the o b I @ c t l v e ~  04 thm ~ ~ ~ p w l r n w n t s  inc1udinq rewdlrno v t q o r ,  
p lan t  stand. p lant  hmrght , rdent l f i c r t  i on and rca r lnq  paat and 
direa8e ~ n c ~ d a n c e .  lea4 area. number of tillwrs, pantc le  length 
and width. and a r i r n  or pod dis ld.  Selected d r t r  were 
r t a t i c t l c a l l v  onalvrwd and a r e  ~ n c a r o o r r t e d  I n  Section 1 1 .  
b t a l l s  of 8~:08r1mentr/trta1s/dernonrtrrt1anr cahducted b \  
the t ra lnwer fo l l ow  t n  f r b l r s  4 and 5 .  
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8YLLABU6 FM;, CECtUREB AND FIELD eRACfIW.6 
E ~ c h  p u r m ' m  noWr rrr dr44ermt.  thwe4oro. m deve1oo.d r 
8 v l  labur for each i nd l  v idu r i  i n  th8 thrn,  orouor. Wonrrvrw. ram 
&car8 cm8 jdw.d  r s  the t w o  rv l l8bua t o  r l l  t r r l n w 8  are 1 1 s t w  
be1 our 
f qn3r a 1 
a 
L ~ n d  nearurwmnt - visual 8rtinrtim compared t o  actual 
m e a s ~ l r e m t  br r rurment  0 4  I m d  r looe.  r r r t rb l r rh ino  r 
r ~ c t r n a u t r r  p\ot .  l r v w t  04 e ~ ~ m r ~ ~ n t / d m o n m t r r t ~ o n  o l o t r  04 a 
a t v m  ri:rr. C r l l b r r t r o n  0 4  r w d  and f 8 r t i l i z e r  oer u n ~ t  Ir.4 rnd 
n i o h l n o  f ~ t l l i : ~  O N r q  fUf ~ D Q I ~ ~ C @ ~ \ Q ~ ) .  ,<8t\m4tl0n 01 CrW 
v l e l d  m d .  techniaums 04 s r w l  i n 0  o l o t r  ( w  v i e l d  .rtimrt,on. 
Wrthcrr rnd c 1  !firtcr, c l  i m r t r ,  of thrr ram1 - a r i d  ?raor .cr ,  
monsoon tvo8 of r r l n f r l l  , mrteoroJoo~cr l  inmtruments, racordrnn 
werther olementr - ure of werther d r t a  rn croo oraductjon. 
The r o i  I -p lant-8tmor~here rvrtm, sol 1 teature r n d  
r t ruc turer  water and r l r  movmnent r r o i  1 mar r t u r e  m~asuroment 
Soi l  tv0.r i n  ICRIS4T center and #@mi-arid t ragicat s o i l  
ramp1 inn  prot~durer  d m o n s t r r t i  on 0 4  r r m p l  no techn: quer. 
Crc$pp)nq r v a t ~ n s ,  skna1(1 or sole CroopInq: mu1 tkp11) 
croppinp. r m l l v  croopinQ, mi xed croppina and in tnc rooo ina ,  
oerenni 41 croppi no. 
Plant nut;ltion. f w t l l i z $ r ;  and thmb 'cbmooritlon. use m d  
de+ic i  encv rvmotomr. 
d 
f i l l r a e ,  land prepr r r t i on  m@thodo i n  A l 4 i r o l r  rnd V c r t i r o l r t  
ickplprymts fw pr lmrrv  t l l l r o c ,  4ormina rndbedr ,  local b ~ l l l o c k -  
d ram i~> leamnts  rnd t rop rcu l to r  w i t h  dafferent attachments used 
on wrter8h.d~. 
S1opm r s t im r t i on t  arrdmd and cmtor bunds: runo4f olotr,  
~ 1 8 u r m e n t  of run044 and sol l l o r r .  
f x o n i m t r  on watershmdr'in the Carainb' Svrtemr Research 
Prmrrm. 
f 
n r t h n u t l c a l  avmbola. u u  of lwwithn8, rwplrnrtrm a4 
b r r r c  c m c ~ t ~  1 I ~ W  000~118ti0n. 8&1101er v ~ I ( ~ b 1 m r  ~FMUWICV 
d l a t r r b u t r o n .  normat curvw, rm)&mure@ 04 rwntrr l  tendencvt M l n ,  
median. m o d w t  drrbwrmlon, var iance, mtand&rd dwvsrtron, r t r n d r r d  
error .  c01441cIent 04 v a r ~ & b ~ l i t v ,  a ionr f i cance  t e e t r ,  t t e a t ,  
F t r m t .  arrw, n u l l  h v o 0 t h e ~ i 8 .  atrndrrrd e r r o r  a4 di f+crenew 0 4  
t w o  #terns and i e a r t  %lank i r n c m t  d t44e renc~ .  
Locat 1 an and l r va t t  04 w w p e r ~ r ~ n f  r ,  t r o & t w n t # ,  
r + ~ l i c a t i o n a .  mupwrimental e r r o r ,  r&ndornl31&tinrr and r a ~ p 1 1 1  dt ran, 
car8 i n  4 r e l d  o p w r t t o n r  Crom land prmprrrrtrarr t n  flar . w r t  i r t q ,  
t h rwsh~no  rnd rwcordrna v lmld d r t r .  Expmriscrntnl dnwlqnat 
rrndomlzwd block demlan and L a t i n  aquarw. mr r r l nn  p l o t  t a ? c h n r q u ~ ,  
f r c t w r a l  expn iman t r ,  r nd  l a t t i c e  dea1Qna. 
Advanced t r a ~ n i n a  i n  ~ t a t l m t l c a ~  I n t r ~ d u c t l o n  t o  dmrian 04 
mn~er taen tn t  mmrcms of v r r i8 t ion /mode l  r d i r t r ~ b u t  i m r ~  
~ r t i r n a t ~ o n ~ m ~ q n ~ f i c a n t  temt ino 4or RBD, tw r t rna  fo r  asaumpt i~nr  
I n  &NOVA, r ~ r i d u a l 8 / p l o t s j  t e s t l n a  c o n t r a r t r / r n r l  v r l m  a4 R 8 0 ,  
mul t rp lm r rnqe  t w m t m ~  4 r c t o r l r I  demianc, @plat p l o t  dmsrgnw, 
r n a l v u i a .  a r a p h ~ c a l  rwgreamtat iona covr r r  rncmr Irt  t tcw d@8lqn@l 
contentso ~ ~ u o c ~ r t r o n m :  orr0ha1 c o r r a l r t t o n  and reare r r ran ,  
f ~ h n I q u e 8  f o r  w r r t i n a  r e p o r t @  of o ~ ~ o a r ~ r n e n t m ~ t r t r l m ,  
r n i n ~ k l  t and r n t w n r t t m a l  +geld t r l r l a .  
P lan t  part. and th8ir + u n c t i m r ,  + l a r d ]  mwphology 
anthesim and p o l l r n a t t o n .  f m r t i l i z a t r m ,  seed dwvelopmont 4w 
awqhun, pear 1  m i  1 1  w t  , qroundnut , and o i gaonpar , P l  ant qrowth 
stapes, v t e l d  componmtr. dmvrlooamntrl b i o l oqv  (stcrcn. r o o t ,  
+lower.  and s w d )  and q w r m i n r t i m  a4 seed. F1nc.l bta loqv rnd 
~ t s  r y r l l c a t i o n a  r n  p l a n t  b r w d r n g  rnd p r o d u c t i m .  
B m r c  p l a n t  p r o c e m u l l ~  cmcmpta of optimum and I r m $ t i n q  
+ac to ra t  wuscm and mink cmcepte,  crop growth, dmvelopamt and 
vrmld, r dmtvpe ,  a m d l  ino  v i g w  rnd  . r ~ r q m n c 8 .  
4 )  Entcmologvi U j w  p u t *  of wqhum, pear1 mr 1 l e t ,  
aroundnut. and p19nwroer8 peat8 04 r t w w d   product.^ 
c o n t r o l  04 peat.. 
b )  Plan t  patholqov t Ha,# d i a e r ~ .  a4 swghua, pew1 
millet, aroundnut 4nd pia1)#rpea. 
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Role 04 ummlcm i n  r o r i c u l t u r r l  rnorrch ,  u m w t c  
rnrlvmlr of cxowirmmts 4w dor iv ing  4.r- r u ~ 6 ~ t t m s ,  
v i l l r o 8  level  atudtm.  mrrk8tlnq tn tho BAT, ro le  of covan 
propertv rerourcwr i n  BCIf h r r r n a  rva tms.  
- 
C O ~ C @ O ~ @  04 WU~MIIM~ H ~ ~ 4 l l 0 l l r  rro&ninq, phi lowphv,  
pr incrp2vr 0 4  v ~ t m n r r m ,  t8rchlno- lerrnrna p r t n c r ~ t @ e ,  ewtmmim 
terchino methadc, l r v w t  of d-mtrr t tmr - haw to conduct thmr. 
fa  dwvaloo r rb r l r t iw r  t o  p l r n ,  orqanira. 4nd s u p c r v t c ~  i n tmarve  
wxtmnmfon oroarrmm. 
4 ~ e r l w a  of l ec tu rv r  w r a  or v m  bv 8enror a t r f f  04 the Strta 
CHIr tc~ l tu ra l  0mpartwnt. The toprcm c o v w e d  w e t  PWtivatiw, 04 
entensran worker. rnd + a r e s .  diffusion and rbootrm ~ r e x n a .  
41rmerr traininfa, rur.1 r t t t  tudea &nd rwr r r t rnce  t o  chrnoe. 
method@ 0 4  t r r l n l n a .  r ud rnv~ rua l  a id r  and thwrr r o l e  i n  e / + u t l v +  
communication, communicrticm ~ fob lemr  wi th fbrrn.fr, i n teo r r t cd  
rurrl dvvmlopmwnt. TILV rvrtem l n c l u d ~ n a  41eld v l r t t  r reml 
product~on and d l s t r l bu t l an .  
the crao rmrovmmt t r s i n w a  r w e r v o d  kna t ruc t im  I n  
e l m n r t r r v  p r i n c l ~ l n  of p l r n t  b reHSIn~ and oenatier t o  
r t r a n o t h m  thet r d i e l d  cwwlmter .  The r c i w t r  4ic rtrif 4rm 
sorclhum, pear l  m i  l l o t ,  aerml8rm. piuem08& and oraundfiut 
w c t t o n s  p a t t l c r ~ r t o d  i n  c d v u i n o  tho &ubtect matter aupp1~mented 
bv tho t ra rn ina  r t a 4 f .  O r t r i l a  04 r d d l t ~ m c r l  anoortoncm alven t o  
8rrlect.d t ra inevr  for  an. or mwa we.C?m w w  at g@n i n  T ~ b l w  Q ,  
Oevmlooment of ~ o v ~ l r t  mr, rnrrr cvlect  inn, ha1 4 - m ~ b  f  / m i  1 v  
t e s t .  l b  1 tes t ;  O @ n @ t t c  @ r l e  r t w i l e r ,  hvbr rd  r w d  
oraduc t ion~  trana4errrna 04 male m t o r r l i t v l  breeding #or ~ h a o t  
4 l v and r t m m  bC2r.r rer ta t rncor  drouaht roaiatancet acroentng +or 
Str ig9  r w s i 8 t a n c v t  Improvec~nt 04 o r r m  quai  i t v  In morqhumr 
techntauea 04 r o l c r n o ~  rrarrrculrt lon rnd cromarna! r o c a r d r n ~  d r t r ,  
Factors a i i u t  lnq crew oat rb l  r rhment , rrrponam rnd 
r d r o t r t l m  t o  wrtef.  hart,  rnd n u t r r m t  ctrome, dmtrr l a  04 
fwthodoloqv rnd use a4 ~ u i p n r r t ,  enr#plor 04 i n t l r r p r e t a t i m  04 
data c o l l ~ t o d .  and derign a4 onporlc~lntm i n  the qlamshwsr rnd 
4rmld. 
S c r m i n a .  f w  ahoot 4 l v  and stem barer. tnfeattna tho 
scrr).c71na m a t u i a l  w l th  the  1rrv.o of rtem borerr i don t i  i i c c t i o n  
o+ d i f #a r . n t  8p.ci@8 of shoot d l v  rnd rtom borer! ra r r rno  the 
lrrvrm o+ at8a borw on the r r t i i i c i r l  food fwdl r t  mrt lna thm 
r d u l t r  r n  the chrnbw and c o l l u t i o r r  af ooqn +or fur ther  rtud18rt 
w n t 1 n g  thr, in reeta orc r l i d e r  rnd exrmrnrna than undw r 
nicrorcope, Idantt f r c r t r o n  04 in rec t  pert@ rnd their  drmraaa* 
Virurl rvmptocl8 of d m v  ml1d.w. n q o t .  smut. and noldrl  
~ i c r o s c o p l c  m x m i n ~ t i o n  of w l d g .  8wt. md d m v  mildew rntmcted 
p lants !  techniguaa for  l n o c u l r t I o n ~  8c rnornq  fo r  d iwrma 
raslstancet hand1 lno of r dlmea88 n u r w r v t  brt i f l c l  # I  cul  turinq 
04 4ungus i n  growth rwdir .  
Collwttonr rml a t r a t  tan. firlntmrncm. evalurt I a n .  
docuwmtrt ion. c ~ a o u t w i t r t l m ~  dl  rtri but i on a4 s w g h u ~  
qwnpl68m. Or iq in  and c l  @8rrf  i c a t i o n  of wrphurn, d iatr fbut im 04 
land rrcmr m d  w i l d  and mY.dv r r l r t tver .  Dqacrrptwm and 
domcriptw r t r t um  of mwohurr - Brarc coA1utrm 0 4  ww~hulr 
gnawtramt intraormn810rr and conversion oroqras.. 
Inbred proomnie8. Inbred t r i a l @ ,  hvbrrd t r ~ r l r ,  v r r r e t v  
croam@n. t a r t  cr0a8eaa 0o0ulrt10ns; h r l4 -s ib .  full-arb and 52 
t@r t rna !  compositer, uvnthwtics, v r r i ~ t i w s r  m a l e - r t w t l a  l i n e r .  
~ roduc t10n  0 4  hvbr lduf  d a r r r r @  nurswrv.  scrcnnlna ( W  d;re11se(lr 
blf inq, c ross~nq ,  r@cardrna of  d a t a .  
Mwrsurerrrclrnt of l e a f  w c l t  arr antent i r1 w t  t b  orwsa~rre bomb: 
eatlmata on 04 conductance w i  t h a ~ c t  nmat 1 r Daramet e r :  mea~~trgmarut  
of liaht l cr tercr~t lon  ht. c r 0 0  c a n o a .  w i t h  solar imeter ti.rb@s. 
I d e n t i f r c b t ~ o n  of shoot bua. t h r i o s  and +4eligihl_) on pear l  
m i  1 l e t ,  natura 04 drmraw crured rnd record1 no the) r inc idmcr .  
D i f f r r e n t  tvp.8 of m r l l e t  dimeases and t h e i r  r vm~ toas  on the 
p lan ts  undw i i e l d  condr t  r m m :  mr croscopr c rxrminat 1 on of 
pathoam, preparr t ron of rnoculum 04 avoat, rnocu l r t i an  
technlques, e ~ a m r n r t ~ o n  0 4  svmptoms and scoring for ergat 
rmni r t r nce t  scremnr nq 4or downv mr 1 dew and smut re81 stance and 
i t 7 0 ~ ~ l & t l O f 7  t c c h n r ~ u e r  40r both the dr 
Philmophv. c o l l e c t ~ m ,  and c m s e r v i t i m  of m i l l e t  o m e t i c  
r.rourc8rr evrlurtron p r&nc rp l@r ,  d e s c r i g t w r .  ch r r+e ta r r r t i ca  of 
l8nd race populationrr c l r m s ~ f i c a t ~ o n  04  land race p ~ u l a t i o n s ,  
rhcwdlna 04 data.  
$Cr.cmlna the  o r r r g l  rmrr +or qot 1 rr d i  arruer rest at ~ n c w  such 
as lea f  ruatr i s o l a t i o n  04 r n t m t r n t  l i n e r  u t r l i r i n g  thr  in4ectw 
row tmhniqum: u t f l i r r t r m  04 r ea i r t an t  l i n e r  r n  c ro r r i ng  
orcbar~18 +or e#rl inrr8@, dwmmcv,  rnd rm l r r t rnca  t o  m w g r w  
+&fit emamculrtion and croclainqr p lan t  qurrrnt inw nurrvrv  t o  
r tudv  the occurrmce 04 dlm*r8@8 i n  tha qwrmlaan recwivwl 4 r & n  
w t s r d o  aomcivaa r n t e r r ~ l c r i i c  hvbr1di:rt imt tvbaenv welwt jm. 
P r n d i n o  (or 4 0 1  i a r  dr uarse coslatrncw. W L J C ~  r r  l + # +  ngnf . rurt 
and 018t re r ;~ r t rncw b v  u t i l r z i n o  rn twsDi rc r i l r  c r a r r r n  ant1 w i l d  
.QU 4 
Wthods for t es t i nq  d t44nan t  varrwtiwa n+ ~ r r m n d n ~ c t  Car 
r e l r t t v m  arauth r a t e  - ne t  a88tml lat lan r a t e  - t I t h e  
aronth regulrtor (Ethre l  - 0 . 3  mlItOlN3 m l  04 wa tv r )  t rrrponae rnd 
rd rp ta t ron  t o  w & t w ,  her t  rnd nutrrmnt mtremat detrllr 04  
cmthodologv and u8e of v~uiomant t  enamplvn n+ r n t v r u r r t a t t o ~  04 
data colloctrrdr and dmslqn 04 eupw;mantm t n  the a1 rrrrha~tsn, &nd 
f re ld .  
I d e n t i f i c a t i o n  of a  thripm, H q  a a p h i d @ .  and 
lea f  r r i n u  and the damroe crused t o  tha aroctndrrt~t ~ ' rnp  t h r a u ~ h  
the r u ~ d i n q  of t he i r  inc rdmce and m a i ~ n t i r \ n  rnoscta an 
r l l d e 8  for microscopic exrb inr t ron.  
E + f u t a  of d a t n  of mowlnq. p lan t  r o w  somcbnar 1 4 t r  l tzrno 
TW-2, and Robut 33-1 on the rncldencs n i  bud nacraaral 
pu r i 4 i ca t i on  procK)urem +w v i r us  (P(3MV) 4rnm I r l iwctad aror.nndnut 
lmrv+s - umina mupnnr t rn t ,  murpenrron and oellst r a t m p r  
i nvo lv ing  0.1 m phoaphatr, buf++r, 1% 2-mecaptbrt harcol dnd { ' I ,  f " 1  m 
DfECA - 0.2 NaCl 4% ( W / V )  E(3-8060. '1.2 m fvIrarr. and 'f'k': r~ccrcrrae 
cushion. 
s t a i n f  no proc.durer t o  vcr purlfled / I + L J S  w i t h  2:: urrrnql 
.catat. u n d n  Phi l i p  modal ZM 201C eIcctrah m i  craccaoa. 
RKording a&uuvr t ior ,  for davr t o  30% 9 1 ~ r e r i n ~ .  
nu.culrtLon m d  p o l l t n a t l i m  vroc.durrst idrmSificrtxon of nrrle 
stwile and male- for t i  le  u lan t r r  #e lec t ion  procdurma +w 
brcnding vaqetabim tvP@ p1anwlpear b r e a d l n ~  procmdurmr f w 
d8v.l wl ng hioh - p ro te i n  l i n v r  wi th  dif+wre,nt p l rnt  
chr rac tn i  u t i ca .  I) 
The r o l e  04 w i l d  relrtiver 04 plqcnlngarr, Plot8 hrving 
g p ~ 1 . 1  04 the ~ M W ~ I  m r  m d  F 
rhovrrr snd dircumriona held on the v r r l a r 8  di*tinauiWina 4eatwm 
a4 t h n m  g m n r .  thew dra t r l bu t lm ,  nthodr 04 h ~ r l d i z r t i o n ,  
evtobqler t  b.h8vrar 04 c h w m ~ o ~ 1  I n  the hybrid8 and tM 
patenti81 value of vrrrour w m c i m r  i n  p i ~ m p a a  1 a p t 0 v l l ~ n t .  The 
F2 popu l r t rmr  04 s- plg.anpe8 M IF1J1YLPIL[IJ 8 p u l . r  hvbrlda mrrr, 
exrmi nad rrnd chrr8ct.r r e c o d i n r t  t em 4rarr the 0811wrtrl gpu;er 
w r r  notcd. 
@rowth r n r l  vrlr @ a w l  m g ,  o t h n  p h v r l o l # / i c r l  O b r u v a t r m r  
on , 1 e l d ,  t o t d l  d r v  matter and hrrvwlt &ndw of chickoar and 
plgcronpclrcr, dnd ~ n t a n r i v e  crorrorna o4 earl+ plgwmpra - ra toar \ lno  
~rpwcta.  F + I + c t  o4 ra1ari:rtion an p lan t  ~ r ~ t h  rnO aI#ect  or 
w e d  m&nrawmrnt on p ~ a w o n ~ e &  ~ e r ~ o r m ~ n c ~ .  
Pert8 a/ chickper, nature rnd @%tent 04 drcrrqm, 
rurvev rrrrrthodm~ pert, 04 prcwonper, n&ture rnd en tmt  0 4  drmrom. 
aurvmv m+thodrl c u l t u r ~ l ,  chmmacrl .  r n d  brolocrrcrl c m t f o l 0 a +  t h r  
paat@ 04 chickper  and pigeonpal; per t  r88tatrnc. i n  pigemper and 
chickpar, r c r m r n o  t+chniquer, m@rhrnirnr 04 r n l r t r n c e  t o  
g e r t r ~  d.nor,atrrtion o4 Irborrtot-v re8rrnor h and 
p r r r 8 i t e r l t  t rrpping 04 insects bv  urrno pharoclrc)rra t r r p r ,  and 
l i q h t  t r rp8.  
CIrr i n t m r a v r  30 hr cwrm on prqaonpea patholqov war 
racrductm! on the proeedurcrs f w dr rgnoairrg pa q .onp81  d i  seams. 
ident i fy lnq prthogm, rnd rcreenlno gcrrnglrsm and b rnd tnq  
miturrlr for d i u r 8 8  res i r t rnc r .  
P r g m p 8 r  nodu l r t imt  co l l ec t i on  and prmrrrrvrt im 04 nodules 
lur inq CeCl2 v r r l r )  r i l o f r t r o n  and r u t h m t i c r t i m  of R)l-rua 
frm nodulmrt ~ v r l u r t r o n  of Rh~zobium s t r r i n r  fw n r t r w m  f i x i n g  
c b l l i  t v  w f  t h  Oiqmnprr; p lo t  and +mid t r i r l s r  r c e t v l m e  
rwluct ion rrrrw, clrr chromatoqraphvr production rnd u8e of l.g)unrt 
inoeulrntrr  cul ture nr~ntmancw. 
E n ~ l r n a t i w r  04 o m u s 1  + + + u t a  of t m p n r t u r a ,  1 i qh t ,  wind 
m d  s o i l  notuture  OF^ orowth* d a v e l o p m t  and v t e l d l  v l a l t  t o  
4reld e " o w 1 ~ n t 8 .  r e l r t e d  t o  l i q h t  durrt~orr  and row 
orrmtrlrm. oErnt d m r l t v  8nd lnoeui8t ian eMoctm m crop ~ r o w t h  
and d.v.1~01~nt1 lwrrnina twchnrquea 4w mtudvrna drought 
res i r t4nce i n  t h r  + ~ r i d t  col l u t l a n  04 r ~ r o c l r m r t o l o a r c ~ l  d r t 4  
uskna ; n n t r u ~ ) n t s  In the I sbwr to rb  rnd 4 le ldt  l w r r n l n ~  how t o  
preoara the hnocu l r t rm media. 
Dwtermlnrtion 04 prlmarv t l l l a a e  r v q u i r e o n t r  +or wtrwlm 
stand ertablrahment. c r m  ~ r o d ~ c t l v i t r  rnd ,011 rnd w4t.r 
conaervrtion p r r c t i c e a ~  ~ n v e u t i ~ a t r m r  on lmpartlnq long term 
stab) l i t v  t o  the tr  I led root-zone throuoh improvad ror 1 
r t r u c t u r r l  chrr+ctwr18tic8t land con4lourrtlcm, s r m u l r t l m  0 4  the 
small wrtmrshadr murvevrnq, nrpplnq, contor lrnem, eat rb l  r a h r n ~  
waterHrvs and l m d  corr4tgurrtion r t ruc tureat  modwllnq the 
mrnaoemmt mvstem i n  con !unction nl t h  r a l n 4 r l l  4nd I r m i  ted 
i r r i oa t ron t  e r t r b l i ~ h ~ n a  q u r n t r t r t i v e  vr luer  4or inherent r r t r  
c h a r r c t e r i r t r c r .  nrmalv r s i n 4 r l l  aromrvitv, moil . radrbl l t tv,  rnd 
topoqraphv (rlopm ar id tent  and length) rr crumrtive rnd 
p r e d ~ c t l  v 8  wroaion and. control  prrrmeterr. 
Handling of e q u r p ~ n t  used rnd recording 04 d l t r  for  
r a r o c l i m a t o l o ~ ~ c r l  studlea8 non-recordlnq and recwdrng r r r n  
ourge, pvr anorncrter , c l  rs8 A * pan avrpor im+ter. r l  bedometer . 1 l ve 
quantum 8m80r wi th Lf-leeB rn teqr r to r  . t n f r r r ed  thwrmareter, 
mterdv rtrt8 porrscltw , preamure ch@&er, noutron probo molrtura 
awrter etc.  I est imrt tnq gotentral  evrpot r rnmo~rr t  ion, c r w  
c o r f f i c i e n t r  rt various crop growth staoer l  avolving r r v r t e n  
tha t  u t i l t z e s  r a i n f a l l .  runM+ and r r r i g r t t o n  wrter toolether f w  
o g t i m r x i n ~  thm water use affrcrmncv b v  @elected SAT cropr - 
d e t u n i n r t i m  of the c o m @ l e m t r r v  n r n r g . ~ n t  rrrqulrmrmnta, 
c p e c l f t c r l l y  p l r n t  pctpulat im and .oil f w t i l i t v  o r b d l m t r  thrt  
are  n u n r r r v  fw e f f u t i v e  Llwpl.mnrtrtlon 04 tha Limited 
I r r i a r t l m  cmcclpt. I 
Hic ro -wt+oro loq ic r l  .tudi ws - re l r t i on8h ip  bet- 1 iqht 
intucwtim #nd LA1 r t  d i f f e ren t  row r01ctna - m w g v  brlmce 
and ~otl r#f r t u r e  d r t r  fw the v r l  i d r t i o n  of 4 o b t u  balance 
n o d m l .  
fnteqration of the crop. s a i l  and c l i u t .  i n f # ~ t i # r  4- 
rur"-"dinq wproprtrte Caratno r v m t m t  w r t n  balmem. rrlatw. 
r v r t l a l l t v  ~ W X ,  crop r v r l  l&lo warn md moirture r t rwa ,  run- 
ctff  8 ~ ~ w m t .  cr- mmtn rOquifnwllnt8, wlutlor, oJ: 
crtapplrq #vmtn*  
( Inr lvt  f crl pracdurea fo r  eat tnt ; ina n i  trmm, 
g h o ~ h # u r . u r d  po t r r r i um i n  r o i l  and p l r n t  84apl.r. U ~ W  a4 
.qu ipumt  4w c h u l c r l  r n r l v m i r  of r o i l  m d  plant  u r g l n ; .  
Anfar1 drawn farm iaoldbmmrtt8 and twhn iqu rn  for  performing 
f i e l d  o g n r t i o n a  - C b w v e  8nd m ~ k  w i t h  i a p t o v ~  &a -11 rr 
t r r d i t i m ~ l  I r g l . r r m t 8  u u d  r n  Ind ia  - wrthod of t r a i n i n g  d r a f t  
r n i n r l r  - prob1.m of n u r u f ~ c t u r i n g  m d  8 x t m 8 i m  04 now d n i g n r  
- e f f ~ t  of f e f t i l l z u  P ~ ~ C I M M ~  MT gu fn in r t i on ,  n w g r n c m  rnd 
growth of p l r n t r  i n  Vcrrt i8olr - e v r l u r t i m  of fmchanrcrl I n t u r a r  
c u l t i v r t i o n  i c rg lmmts  - e v r l u r t i o n  of 4urraw opmnm fw 
~ri iwltaneoum 8 p p l i c r t i m  04 red rnd fn t l la tu .  B tudvo f  the 
lolw coat and rillglu I a g l ~ n n t r  Which have po ten t ia l  for ure rn 
M r l r w i .  
Qrourth rnd resource uae rtudrem I n  intercroppang r v r t n m 1  
gmotvpm m v r l u a t i m  for in twc ropp ing t  8 v a l u r t r m  of 8 1 t w n r t r v e  
cropping rvrt .cnr for dl f fnmt  r o l l  tvpert  crop coabtnatrgnr and 
row rl iqncmmtr for t n t w c r a p p i n g ~  e v r l u r t i m  0 4  antwcrogprnq 
r v m t ~ a  r q r t n r t  mole croppinq. 
Fwn mreh innv  opna t ion ;  primarv and s u m d r r v  t r l l r g a  
opu r t f o r r r ,  and m q u l p m t t  a w t e r i n ~  the 80.d.  d-th cont ro l ,  
p1.c-t r m c h m i u ,  p l r n t w  c r l  a b r r t l m t  i r r i g r t t o n  8nd 
b r r i n a m ,  w r t n  convevrncm from raurcm t o  f r e l d .  r r r i q a t i m  
mthodrg r u r f r c 8  and rubmprfrce d r a l n r ~ ~ ;  p lan t  p ro tec t ion  
equipnant, c r l i b r r t i m  of  s p r r v w r ,  r n t m g r r t d  pe r t  n r n r p n n t  
p r i n c i ~ l e m l  h r r v n t i n a  and postharv8rtincj tmchnrquer and 
. q u i p m t  used: C u m  maintenance - nrr intmrnce slapm, 
drainage r v 8 t w r .  8ai 1 and watw c o n 8 u v r t ~ a n  r t r uc tu re r ;  f rrr 
r u w d  k w l n q  - f i e l d  h i r t w v ,  d a l l v  ~chedulm, frrr r r c h i n w v  
r v c w d r  and p r a d u c t i v i t v  r u o r d s ,  
m, d.B, kln Su- br- 
Wild Mild 
WWa. 8.H. llllln Or- 
b l lrt 
~mp, 1.I. bln Wllo 
#lllrt u h I I 8 t  
krlrt sv or--'---1 Orl.-"" or't Ql-t 
I 
" A .  . " . . - " " . " ~ - - ~ - - ~ - ~ - - - ~ - - w ~ ~ * ~ - ~ ~ - - - - - ~ ~ ~ ~ o - - - ~  
) , P ~ d r h p  Countrv Nwcr u l  t r r i n i n a  
PJc: . 
".... ~ - - .  - ^ ^ I - n r  *. - - r  " . r r r - - - - - - - r , r C - . - - r - - " - I . r I - C . * n r - n r r - . *  *I-.* " I I . I I W I  
1 .  Tsr1e.C. Bat awrnr figroc1 lnstoloqv 
: .  S a w ; r l .  W .  Th.1 l snd Aqracl rmrtol oov 
+ .  P I P * .  r .  Thr; land Aqroc l r art01 aqu 
4. W . a . , l ~ r ~ + a n d ,  M .  rhrr  land Agrocl ~ m r t o l a a v  
5 S I C C ~ ,  A. W - t ~ l ~ p g l n m r  Cropping Svatame 
P .  Fecldb,, , I .  F 1  1 1  Cropping Svrtemm 
. G I  t~ t .13 .  A .  5. i . A. 1;rrnh I r Cr opp i n~ Svm t cmr 
€4. D a n d a n l v a ,  S.a. S r i  LmCr  Croppt nq Svmtema 
7 .  B o o ~ n ,  1.44. S ~ I  Lrnba Cropplnq Surtemm 
1 .  Y g .  F ' c ) t \ ~ r l i ,  G .  5r1 L . ~ n l r  Gr mop) nq Svrtemr 
I 1 .  4arnar arrob er m,AF'M Sr 1 L ~ n l  r C:r opp 1 f7Q Svs  t wmc 
1 .  G a b r l o i  . O . E .  I larndr C x  opp r ng S v r t  man 
1 ' tor)n,wt. ' .  Thai land Land and Watmr Mrnaqament 
1 4 .  Fewat. C .  T h r l  l r n d  L ~ n d  rnd Watvr Mln&g#in~nt 
IS. Sornral. T .  Thai 1 and I and *nd Watmr flan.oamant 
l b .  W~nr?ler-t. W .  1hr1 1 and  and and Watmr Man~qamant 
. Ti ia l ia .  F .  ~ a l  ) So11 Fortrlltt 
18. H a s l ~ r .  k . ~ .  S r r a a  Weed Sc r enc a 
l q .  i o a a .  J .  M J I  awl A c j r ~ c ~ ~ i  t u r @ l  I f ~ p 1 @ ~ n t @  
, HdrrIGcC111. F ' . C * .  M J ~  h w l  Aqrr  C L I ~  tu?&1 Img1@m~1t# 
1 .  Grnn. 5. Ma1 C W I  A q r ~ c 1 1 1  turd1 Xmplwmanta 
,- - 
. a C.N.  Em?. awrna F ~r m h v a l  oomen t Ooer r t i mr 
t r b l e  8. S v u i r l  l a  r 4 c t i  t a w .  the f a l l n l r q  
i n l l v i l a r l l v  a o l u t e d  b e t  r r r r a  ( a n  mdln c r ~  iaprmwmat) 
provt lad wpec t u r l  t i e r  t o  learn the r e u u c h  c cdr#t 
~ t h o d i b l o ~ l ~ ~ ,  r n l  use r4 y r l ~ r m t  for d r t r  c ~ l l o c t i m .  
1. dbrrr,K.C. l t q e r i r  Sarqhue r e s t r ~ B k o o t 4 ~ v ,   at^ bmw, 
aldqe, h b .  k r e l t n q  t u h n i q r a r  
rnd q u r l t t v  i r g to reae r t .  ?marl a i l l e t  
breedinq aet hodr r c r o a a ~  ng, 
r d e n t ! l r c r t i o n  of rr lr ~ t e r r l i t v  and 
t uae i n  hvbr ld  r e d  p rduc txon ,  
? @ 8 l S t A ~ t 0  t o  dsrnv aI l1~1;. k m 1 4 ~ u t  
ghvatoloqvt dr ouqh t sc reon~ ng . 
antercropptnq n u t r r t t m  uptake rnd 
concept c I n  Lncrrrmrng c r o p  
p t o d u c t l o ~ .  
3.  John, N. Zreb l r 
Oorghrr broed i rq  peat i d e n t i f i c r t i o n ,  
rcte*ntnq fo r  r r r r r t r n c r  t o  per tc ,  
r t r t g r .  Bo r~hua  ~ b t h o l o q v  
~ d e n t i f i c r t i o n  of r r j o r  d i a r r s r r ,  
i nocu l r t t on  f o r  o r r r n  rould. So i l  
f ~ r t i l i t r t  r n r l v t  t c r l  iwthodr , 
nr trogen r o d  phorphour @st  lab t ion ,  use 
of other l r b o r r t o r v  equipamt,  
Broundnut p r t ho l  o q v ~  Control o f  (of r rr 
b i  @err@$, deve lop r~n t  of r n i r t r n t  
l i nes ,  use of funq lc ider  and 
c r l ~ b r a t l o n  of r p r r v rnq  equlpwnt .  
?hvrroloqvr iaproving p l  ant 
r f f l c t e n c v ,  r d r p t r t t o n ,  re lectxon,  
drouqht r e r ~ r t r n c e ,  nrtroqen f i r r t i o n .  
Brredr nor sctemino r r t n i a l r ,  
r eq lon r l  p r  o ~ r  rr r t U r l  r r ~  . 
Entoaologvt pest i d e n t i f i c r t r o n  and 
con t ro l ,  t r r n u l 8 s r  on of vtrur 
dx r r r a r r .  flr crobioloqv of qrwndnat - 
Rhlroblum cu l tu re r .  
4. Brntos, A. D. Phi l i pp laer  Sorohua i ~ r o v e r e n t  entmoloqvr 
1 r b o r r t  or v t e c h ~ i q u e r  4 or rear ing  
c terborer ,  s c r r8 r l nq  tachniquer t o r  
m i  dar r e s i  gtance. Or oundau t 
improvement - a f l a t o r i n  enpertaents, 
v i  rug and t tr t t r n r r i s r i o n ,  S V W ~ O O S ~  
e r r r c u l  at  i on  p rac t i ce ,  rnd  
po l l i na t i on ,  i r w u l r t i m  04 two 
rpectem of  R h i z o b i u ~ .  v y o t a t i v e  
p r o p r q a t i m  retbods, ranitwin) nf 
r i c r o  rnviron@@nt i n  tha crw. 
81, Mrm Count r v 
40. 
#wkod I n  )err1 r l l l o t  ghvr lo lo@r 
a tu l v lnq  a f f o c t  of toaperr turo on 
qmrrrnrt  i on rf id p l u r o l e  growtht aol l 
taro1 l ng and rocord l  ng l o l l  
t o ~ o r 4 t u r o .  
Sor#hur entbro l  OQV r coaron pmmta 4n4 
t h r l r  con t ro l ,  acreonlno fo r  I n r r c t  
f o r l a t r n c r .  ?r tho loqvt  dlarrrem 04 
no r~hua ,  ( r r l n  @auld r t u d t e r .  
t n o c u l r t l o n  i n  f i e l d ,  roo t  r o t  rnd 
@ru t  atudier.  Orounlnut brrodtnga 
P o l l l n r t i o n  g r r c t i c r ,  g e r o v l r r r  
e v ~ l u r t t o n .  P r t h o l o q v ~  r u ~ t a  and 
lo r4  ##eta. 8cremntno f a r  r m # l @ t r a c e ~  
1. Trrore. 1. Uvper V o l t r  Farm d@vrlo#ront rnl o)e r r t lmar  
r rch tnorv  rnd I t 8  r r i n t r n r f l c r ,  I r n d  
r t o  - t l l r q  crop # I r n t l n q .  
ro rmcrog cul  t i r r t l o n ,  4 e r t l l l # o r  
r )p l r c r t ron .  Mo aarked w i th  FbO a t r 4 i  
froa 27 Juno t o  14 October rnd 
orrt l c l p r t r d  i n  f 1014 w@rrt locra.  
9. Mrkeir .  H.C. 8 r r i r .  
10. D o l l r .  L.B. 
8orqhra b r w d l r a a  L l e n t l 4 L c 8 t i ~ ( 1  8fid 
r c r m r n q  fo r  m e r t ~  4 loae l ro r  rad 
r t r t ~ r .  ?rtholoc(vr I d e n t t 4 l c r t l m  o t  
d l  re r rea  l n o c u l r t l o n  ~ r w @ d u r e a  
I 4 b w b t o r v  wrk, k~undaut  
ohr r io loqv t  r c r e m t n o  l o r  l r m ~ h f  
r e r l r t r a c e ,  pLoto#wiod a4 tec t r  (Hs 
r r p r W u c t  lor, n t  t r q e n  4 l r r t t o r  
trlrlr. 
10. ~ d l b .  \ * D  Oram 
* 4 
v i b r r r l m  o w  04 dumv @ i l ' I ) ~ r  
($%fit& 1- #oat. a w t ,  t ec ha 8 rue@ o 4 
I W u l @ t l o n ,  acrrenLnq for  I i ae r8a  
V r l r l amca .  aorqhua ~hvo ia loqv r  v l a r r l  
s t k l n g  fo r  r t ~ w ,  acreenin* 40r 
I )uaatStv r n l  drought re8iatraca. so11 
t es t le r t loa .  te.r~wrture 
ef 4ectr on r o i  I - v l r n t  r r l r t r m # h t g a .  
qrdbblMl,t #nto.oloqvr iclarrtl iiccttom 
%I b#t~. Ma8 0 4 f irst em1 c 
l s lWk t l t l d8ae  virum t r r n 8 r r r r l m .  
P1qWm)ar brewdinat 8?8F(ILn@ e r r l v .  
aedlur and 1 durat ion tvper. 
& V V ~ ~ Q  f @ a t 8 t 8 ~ @ .  -1dtv 
chrrYctt@rr, hvbr I d d8v@lo@.crn t . 
lorqbur ghvri  ol ogvl 844ects of 
15@pwrtura on rril ror4rco rrrl ciard 
'IhHk, dl88amma. @ c ~ I n (  fo r  vigor. 
'Orourrd~ut entooologv~ vtrua vector. 
hr i rv  c r t e r g i l l r r r  and other r ) i )or  
peYta, use of i n a c t r c i l @ i ,  rgroenlnq 
+or mi stance, 
Sareaa d n t ~ o a l a q r  r Slraat41 J ,  
OteulsQer, mvthimnr. oidq8, and ather 
#eatst c u l t u r r l ,  b t r l o ~ i c r l  and 
c k e r t t r l  cof i t ro l  aethodr, ?err 1  
at l tat  pr tho l  oqvr loamv a i  t l8r .  
<tn4#ctor  r o r  t a r t  row, and rnd ic r to r  
far ) t r n t r ~ q  , r c r e m l n g  f o r  r r l d e u  
and w q o t  , phvaioloqv; v i au r l  r co r lnq  
llbr vigor. 8r@u#daut M k a i a q v t  
r r l d r  rnract  problaaa i n  qrourlnut 
p fbdut t ion rnd t h a l r  con t ro le  
ebdprter programming on 08B8R1E. use 
of atc ro  cooputerr, spacial l ec tu re r  
t i  s ta t  i a t l c r ,  roi i phvr ic r t  . o f  r t o r e  
r i t i r r t r o n  wi th  Mutton Prdr8. run-off  
r e a n t  r o i  1 rnd r a t e r  l o r #  bv 
8ror iont  i r r i q r t i e n  t r p r i n k l u ,  b84 
rhd*  fhrrom. pi@#)*trfaro )Uadt. o eJ- 
UtPlnC%qu i g w n t  e 
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Numr 04 the t r r l m  
Btudv on tho r-mw ef rrorww 
v u r e t i w r  t o  ti- of m i n o  wd 
nr t room I8ve18, L 
N # r t n a u t l c t d r l  inout +or in-t 
peat arnaoement i n  lr~rohurr t o  rvord 
m v i r m m t r l  ~ o l l u t i m  bv torrlcanta. 
W n d l  no cnr 1  l rtr 
Bi0lOQv of the Swghua .hoot 4 1 v, 
&h-4 v,4?cu uksxsm 'x!al (hthomvrderr D t p t u r )  
Bwohum and a i l  l e t  prtholagv 
, 
Inbrwdina e f f ec t r  of 4ull-arb mating 
I n  pearl m i l l e t  populrtlorr8. 
C h r r r c t w i r t i c r  and r n h n i t r n c e  04 
vrrblm mutrntm I n pm 
C l r 8 r i f i c a t i m  of the cu l t i va ted  
orwndnut . 
Control of e r r l v  and l a t e  l e r h p o t  on 
twa peanut c u l t  i varr, 
H . t u o r ~ r  far v m e t r t r  ve c h r r u t u r  
i n  ~ r r i n  rwqhum. 
C w r e l r t r m  s t u d i e s  i n  yrrmadinq 
groundnut, 
Rami re2 , R. Ha 
~ : u v r l h o .  C.M. I nf 1 umce of p i  ~ o o n p e r  rn i  sturcm to 
on the natural parasi t ism 
of M l i o t h i r  l u v r e .  
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~ 1 ~ 1 .  04 the PWW 
I r g rov i  no orowdnut production undu 
r8 in f .d  condftionm by i n#u l@t tnq  
8 a d r  w i t h  appraprirtw s t ra in8  of 
!Bia&un. 8 
E f f u t  O+ intorcropping pu l  
ot 188mda &nd t ubu  crop8 i n  m i t e  m 
vimld and n8t return.  
Intncro0pLnq o? r r i n f e d  matt8 w i th  
d t 4 f u m t  l8guwr .  
I n tuc ropp inq  of maize w i t h  I-u 
u n d u  varroum ni t rogen levelm. 
ECMIOIV in f u t r l i t w  US@ t h c ~ u q h  
organic manures i n  9rourng Uir8. 
E f 4 u t  of axo tob rc tu  inocu l r t ron  rnd 
n r t oom a p p l ~ c & t r o n  an the v18ld of 
pear l  m i l l e t *  
Rmspmme of pure and m i  x e d  c r w  of 
ma/ za t o  n i  trooen under raanf.d 
conditions. 
E f fec t  of tiam. technique and 
pat te rn  of pear l  m i l l 8 t  p l u r t l n o  on 
i t s  growth and v l e l d  i n  801. and 
i n t r r r c ropp ln~  r v s t ~ a .  
In tncrcwpina of wng and qroundnut 
i n  rwohum wi th  d i f + n . r r t  p lan t ine  
pat terns under ra1nf.d condl t 1m8. 
The use of mulching m d  no- t i  l l age 
fw  r o i l  c o n w v r t i o n  i n  t raprea l  
upland crops. 
E f f e c t  of slog8 l m o t h  on run&+ and 
8011 1 0 8 ~ .  
F w t i l L i t w  and wrtw-use e f f i c i m c v  
i n  pear l  millat and wrghwr i n  
v u t r m o l s  and a I f i 8 o l r  of m i - w i d  
Indrr .  
Toxic ewtracts 04 t he  
Vkrr ts  rmvr crrlrnqrrb t a  reaam-ch program and d.crorrstrrrtiarr 
war. r n  aor~hum, pear 1 m t  1 l m t  , groundnut, farming avrtma, 
c u e r l  plant  p h v s ~ e a l ~ v .  c~a.1 p lant  prtholoqv and corer1 
r n t ~ l r o l ~ ~ ~ k .  
1. Placr. v i s t t ed  bv the t r s l n w s  I n  end r r w d  Hwdurbrd~  
r i )  Andhrr Prrdmah A q r ~ c u l t u r r l  Ucrlvoraltv, W testing 
Labwatorv. fwndrtlon u e d  production p l o t #  of morghum, 
Extmsion Educrtron I n s t i  tutm. 
tladrort Extenr lm progrrns of S t a t e  Dwprrtmnt of 
f r o r i c u l t u r ~ r  dmmat ra t tmm,  v r r r e t r l  t r i a l @ ,  rdrrptivm 
research, croppinq p&ttmrnrt TbV v x t e n r i m  proQrrm. Frmdrick 
Inmt i t u t e  04 Plant Protect ion and T O H ~  coloov,  P~daport  ,
Ch in~ lepu t  dirtrrct, 
C ~ t m ~ g & ~ ~  T a m 1 1  NI~LI A q r ~ c u l t u r a l  UnIver r i tv ,  swqhun, 
pmar 1 m i  1 1 mt , groundnut rnd p I qempoa g r ~ ( ) r ~ m m t  aqronomv and 
b rwd lnq  work - dwvelogment of h r ~ h  v la ld ino var imt lar - maed 
technologv Iaborr torv,  muweurn, r a r i c u l t u r & l  englneertng 
r msearch proqr r m .  
-st Local +qr!culture 
Cof4.e and t m r  p i r n t a t t e n r ~  roil conrarvat~on 
m t h o d r  and c rwp ing  on the h i l l  alooer, bo t rn ica l  qrrdonr. 
m r @ r  Hyuor8 U r r l v w r s l t v t  downy mr ldaw Iabwcr twv In  thm 
D e p r r t m t  of Botanv, studies em tho b io lgov of dowrry m i l d m l  
scrwninq a.iza, sorghum rnd m i l l e t  l i n e r  for the docmy 
m i l d m  t n c l d m c a ,  Br indrvm ( Y k S ) ,  
-1 orat Research rtrtton 04 the A l l  Ind ia  Coordinrted 
Rewarch Projmct for Drvlrnd Clqricul t u re  an the crapur of thm 
Un iva rs~  t v  of W i c u l  tur.1 Sciences 1M8) r r q i c u l  turcrl 
implwents. 
J r l n  t n g l e  
WE~-#$I L a r l  q r l c u l t u r .  I n  the  vtci;itv 0 4  h - r  and 
Khul drbrd v i  1 1 &Q@# r WQKCWIe r Cattorre b M M I .  vlrg.trblm. 
awahum, s rSClanr  rnd chickper. Bnb probuctton on 4 r f n r r '  
f l e l d r  rrnd large-mcrlr u lop t lon  u4 wrglhua hvbrlda bv t h m  
C.rwrr. V i a i t  t o  t h m p m r l  m i l l e t  rmearch  r t r t i a r r .  @nd 
Nath $&8 dkwd Proen r i ng  Unit and ..rb producttor\ plot.. 
q)c..Q.ZLI Pun jabrro )I:rimhl Vldvapweth (C)grtcul turr l  Uni v n r i t v )  . 
sorghum and groundnut 1 a m r ~ v m m t  ~ r o g r r l .  broodor &nd 
found@tim reed production proqrrm rnd the drv l rnd  
inrgravamnt p r o j ~ t  (d.gmd&blm r a i n f a l l  u e r r  i n  8 4 T ) .  
PbLh!uml Rrrrthwrda K r i . h i  V I d v r p ~ t h  ( A g f I e ~ l  tu+rl  
Uni vwrui t v  I r o r q h u m  improvemmt proqram. 40undation 
production progrrm, wmwm and 8W tuhno logv  l . b # ~ t o r v .  
b J . 9 ~  V i m i t  t o  the d ~ w r m t r r t i o n  plotm rnd hvbrrd meed 
production p l o t 8  04 awghum, pe&rl  nlil1.t 6nd 01q10rrp.r I n  
p r i va te  hvbr id  reed production wganlrationm. 
V i m i t  t o  the b r d t n q  plot. m d  dimere0 l rcrnr r inq 
n u r s n i e r  of plgnxlpmr rt tho Clgr icu l tur r l  Rne r r ch  #t&t ion.  
V i r i t  t o  the Raaauch S t r t i o n  0 4  t l rhico Hvbrid 8wd Corrgrnv, 
work on tha dwvmlopmmt o+ n m  genmtlc eslm a t w i l l  l fn88 I n  
p i  gempar. 
T h a  ICRIGAT l i b r r r v  was r w t w 8 i v a l v  con8ult.6 bv thm 
trainemu. The l i b r r r v  r c q u i r i t i o n  includo8 35.300bookr m d  
bound pwr lod ic r l r .  700 c u r r m t  pw iod I c r l 8 :  m i c r o - d a w t m ,  
repr intm (photo copier )  of rnnur l  r.gwt8. ate,, and thrnu 
avai lab le o r  canmu1 ta t ion .  The apm r rcmmlon mvmtw i 
rdoptad. 
&bout R8.1SWi- wofth of b w k r  tor personal uw 8uppl i md 
t o  arch train-. 
Video f l l m m  w a  shown on Sundrvt e o v u i n q  docunntrr iu ,  
f e r t u r r  filnm. and e d u c r t i m r l  + a l m m .  
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Cnt-axe, 
8.0. Binoh 
R.P. fhrkur 
K.K. L m  
@.Pa Y m i  
R.K. tlriti 
(Pa Somm 
K.R. KrtJ?nr 
N.H. nnrg8mha 
K. E. Pr r radr  Rao 
8. 4ppr Rro 
V. Ramanatha Rao 
R.P.S. Pundir 
P. Remrnrndrm 
R.W. Blibbonr 
D. kt)onrl d 
L * J ,  RHdv 
S.L. D u i v d i  
3.P. m a  
A.K. Sinoh 
D.C. I r a t r v  
V m K a  W a n  
D.V.R. R d d v  
P.T.C. k n b i b r  
P.M. h i n  
J a H .  W i l l i ~ n  
R. C. Nag88hw.r R8o 
Am@. mM(IIKJ 
H.3. V8ludevr Rao 
P l  mt Pr tho l  ogt a t  
0 1 m t  Pr thoIog l8 t  
P r r n c i p r l  C n o r l  H i c r o b i o l q i a t  
Hrcrob io loo ia t  
Plant Ohvaiologiat 
P l i n t  Phvriologimt . 
Nr crobr o log i  a t  
l e r d u  & Pr inc ipa l  w m l a 8 r  Mtan lmt  
Botmr s t  
Bot an t st  
Botrni  a t  
Bot ant st 
kot an1 a t  
Larder & Prrncrpal P l r n t  Broedu 
Pr inctpa l  Pathologrr t  
P l r n t  k m d n  
P l r n t  B r n d n  
Pr inc ipa l  Cv tagmet i c i9 t  (unt I 1 
C v t o g m e t i c i r t  
C v t a g m a t i c l r t  
Patho log l r t  
P r i n c r p r l  V~ ro leq rmt  
Microbr o l o q l r t  
Entorologicrt 
Pr lncrpal  Phvmiologirt  
P h v r ~ o l o g i r t  
Entcmologirt 
P l r n t  B r d n  
V.C. Nm. 
Di8. (Terra 
U ~ O I  Mrrrrrr 
8.C.S. 8miw. l  
Joji k i h r r a  
Y.8. Chruhrn 
W e  Clnd 
8.8. Irt-4 
8. 8l thrmrnthra 
H.4, vm Rhnmrn 
C. Johmwn 
J.Vs@;K. Kuur Rao 
QI.4, @hm~ku 
C .  I 
Loadn & PrtncrpaA PathoAoor s t  
P r rnc ro r l  P l r n t  8rmedw Oiqwnpoa)  
PA ant BrWw (Pr qmonpmr) 
Sr .Plrrrt Plrtholoqiat 
A r r ~ r t a n t  Phvrrol  wr s t  
P l r n t  Qhvmioloqrrt 
P r i n c r p r l  Entcmlogr a t  
Entonologir t  
EntorrroIwist 
Prtncr~. l  ~ 1 q t  (~hickpma) 
Pul ra  Aqrmorrtit (#ram 17 Julv  M) 
Hi crobr 01 c#l rt 
P 4 t h ~ 1  #O1 C t  
S.M. Virmnl 
3.R. erwricrrd 
n.8.s. Kinq 
1. Tak.n.qa 
C.W. Hmo 
Robmrt k w h  
D. Shrrmr 
MaSo R d d v  
M. N r t r r a j a n  
S.K.  Shrrna 
r4.K.S. Hudr 
R.K.  B r n r r l  
Y.L.Srtvaatrvr 
Po Pathak 
R.C.  Srchan 
K. L. Sahr r w r t  
Sardrr St n ~ h  
T.J. R.go 
H. R. Rao 
C. S o  Prwrr 
K o P . R .  V t  t t s l  
P i r r r r  Sinoh 
L a a d u  t P r l n c t p r l  4$rocllnrtologlrt 
Pvinctpr l  8011 I=)1..cnlmt 
P r i n e i o r l  Crogpin~ Svatma Entewrrcll-t rt 
Pr rnc rp r l  Ac;lricwltur&l E n g l n w  
( b a l l  tml.cmrrrtr D e v o l w m t )  
P ? Q J K ~  SciOfltlrt ( 1 F w l  
R i n c r p a l  8oi 1 Sc ien t i s t  
Santw S c l e n t l r t  (On- i r rm rm8.rrch) 
Agrmanrl a t  
Agrmwni a t  
$r. Remarrch fsrraciatr, 
(S0~oct i m r t o l o q i r t  
W r t c u l t u r r l  Enatnear 
& r ~ c u l t u r r l  Enqtnaer 
A g r t c u l t u r a l  Enainaw 
Ac j r rcu l tur r l  Engrnew 
901 1 Sc t ont rt 
Bok 1 S c t  wnt 1st  
Soil Scren t r r t  
(Scrrmoml rt 
Entornolog& at 
901 I Sc t ant I at 
Sol) Sciwntrat 
0.S. Bisht  
S.N. Y.apoor 
S.K. Pal 
H. von @pen 
Rob.€.  h . 1 1 ~  
N.S. Jodhr 
R.D. 13hodrkm 
R.P. Sin@ 
H. fschokrn 
D.L. Oswalt 
A.S.13urthv 
0.  Diwrkar 
T. N80ur 
1.A. K r i M n u w t h i  
P.N. Wrthv 
6.T.  Kr ishnr  
)Ira J .  8.nrthurru~ 
P. ehmchr i r h  
*a No Daniel 
N o 8 0  R d d v  
Mrnroer , Farm S N V ~  coa 
hast .  Manr0.r [Frrm Opwrat lwrr 
S r .  P l r n t  Protwct lon Q441cmr 
leader & P r i nc ipa l  ~ ~ f m o a i i  rt 
?r r  nc 1 pal Economi rt 
Sr. Ecol lomir t  
Ecwra~lx st 
Econaml rt  
kweaarch Amroc l & t a  
P r rnc rp r l  Tra intnq O 4 f i c . r  
Sr. T r r i n i n q  644rcn 
Sf. Train ing 044xcwr 
Br. Tra in ing OJ4ic.r 
b r . C k l m . 0 4 f i c ~  
&r. O4ficm A ~ a l i t r n t  
W f  i c e  A # l i ~ t @ n t  
B t m o o r a ~ h f f  
Sr. Tvp i r t  
8r.  Typ i r t  
S f .  F f r t d  hsrtatcnt ' 
H.L. Thorrpmon 
4.8. Willr 
8.M. Binhr 
H.B. buggal 
4.1. Cht tn i r  
Wad, I n4*wrwrt i m W v i c c n  
Rerearch  E d i t o r  
A 8 8 t  .Mcnrou ( k t  81 Product !em) 
Sf. Photographic @ u p u w J w r  
Sr .Ohotagr.~hu 
J,W. Emtea 
8.H. Luthrr 
T.B.U.N. Guptr 
C o q u t u  S w v l c n  O++r c u  
Aart . flanaqn (Computer WVICH) 
Sr. Cowuter Proaranmw/CCrrrlvst 
8.K. Varrra 
Uplmdrr Ravi  
Chrmf Plant Quuurtrne W f i c w  
SMIW RI~IUC~ M s 0 ~ 8 a t m  (Plant 
Quarant r na) 
6.W. Corrovn Manrqrr 
B.R. Revathi Rao Am88 a t  ant Mmegu (H#r81 ng ) 
8. Ratumdrr Chsartrmt t4mrg.r (Food) 
S.K. Dan Ouptr gkr. S c a n t i f i e  L f a i w n  W f r c u  
A. Lakshrlncrrvm~ S c i o n t l f ~ c  Libiurrr W + i c u  
